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(54) AQUEOUS DISPERSION AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a pigment 
dispersion excellent in long-term dispersion stability, 
delivery stability and print quality by dispersing a 
pigment in an aqueous solution with the aid of a nonionic 
and anionic hydrophilic polymerizable surfactant and 
polymerizing the surfactant in the presence of an added 
polymerization initiator to fix the surfactant. 
SOLUTION: A pigment, a nonionic and anionic 
hydrophilic polymerizable surfactant being desirably a 
compounds of the formula and optionally a monomer (e.g. 
acrylonitrile) copolymerizable with the polymerizable 
surfactant are added to and dispersed in an aqueous 
solution, and the entire is polymerized in the presence of 
an added polymerization initiator to obtain an aqueous 
dispersion of a pigment on which the polymerizable 
surfactant and optionally its copolymer are fixed. In the 
formula, R is H, a 1-12 C hydrocarbon residue; n is 2-20; 
M is an alkali metal, ammonium or an alkanolamine. The 
monomers copolymerizable with the polymerizable 
surfactant is exemplified by fumaronitrile and fumaric diesters 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drainage-system dispersion characterized by fixing this polymerization nature 
surfactant to this pigment by adding a polymerization initiator and performing a polymerization 
after distributing the polymerization nature surfactant and pigment with which it is the drainage- 
system dispersion of a pigment, and this pigment has Nonion nature and the hydrophilic property 
of anionic both in the aqueous solution. 

[Claim 2] The drainage-system dispersion characterized by being the compound in which a 
polymerization nature surfactant is shown by the following general formula (1). 
[Formula 1] 

CH 2 -CH-CH 2 -0-CH 2 




0-CH z -CH-O- (C z H 4 -0-) n - S0 3 M 



(R expresses a hydrogen atom or the hydrocarbon residue of carbon numbers 1-12 among a 
formula, n expresses the number of 2-20, and M expresses an alkali-metal atom, an ammonium 
salt, or an alkanolamine.) 

[Claim 3] The drainage-system dispersion according to claim 1 characterized by fixing the 
copolymer of this polymerization nature surfactant to this pigment by adding the monomer which 
carries out copolymerization to this polymerization nature surfactant, and performing 
copolymerization after distributing a polymerization nature interface nature activator and a 
pigment in the aqueous solution. 

[Claim 4] The drainage-system dispersion according to claim 1 whose monomer which carries 
out copolymerization to a polymerization nature surfactant is an electronic acceptability 
monomer. 

[Claim 5] The drainage-system dispersion according to claim 1 it is [ dispersion ] at least one 
sort as which the monomer which carries out copolymerization to a polymerization nature 
surfactant is chosen out of acrylonitrile, fumaronitrile, boletic acid diesters, maleic-acid diesters, 
maleimide, and a cyanidation vinylidene. 

[Claim 6] The drainage-system dispersion according to claim 1 whose pigment is carbon black or 
an organic pigment. 

[Claim 7] The manufacture technique of the drainage-system dispersion according to claim 1 
characterized by fixing the postpolymerization nature surfactant which carried out wet grinding 
while carrying out wet grinding. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the ink 
suitable for the ink-jet recording method about the drainage-system dispersion of a pigment. 
[0002] 

[Description of the Prior Art] In the field of coating, ink, and the writing implement, the 
development of the goods which changed into the organic solvent and used water as the base is 
especially performed briskly in recent years from the point of the safe sanitation nature to a 
human body, or the low load nature to an environment. For this reason, the research is 
prosperous also about the technique of making a pigment distributing underwater stably. As a 
printer which fitted individual use in connection with the spread of personal computers on the 
other hand, an ink jet printer is beginning to spread explosively. The object with which the ink 
used here also used water as the base from the above-mentioned ground is almost the case. 
[0003] 

[Problem(s) to be Solved by the Invention] a pigment — underwater — stable — distributing — 
making — a sake — **** — a dispersant — using it — technique — being general — although 
— this — a case — a dispersant — a pigment — a front face — only — adsorbing — **** — 
only — a sake — a dispersing element — being thin — a nozzle — passing — breathing out — 
having — the time — being strong — a shear — starting — having adsorbed — a dispersant — 
breaking away — dispersibility — deteriorating — the regurgitation — unstable — becoming — 
Or when are saved at a long period of time, and the distributed stability is inadequate or the 
amount of a dispersant is increased as the cure, a printing spreads, and quality falls or it is in the 
inclination that dispersibility deteriorates. 

[0004] Since it corresponds to such a trouble, although oxidizing the front face of a pigment 
particle like JP,8-319444,A, encapsulating a pigment particle like JP,7-94634,B and JP.8- 
5971 5,A, or carrying out the graft polymerization of the polymer to the front face of a pigment 
particle like JP.5-33951 6 A JP,8-302227,A, JP,8-302228,A, and JP,8-81647,A is proposed, the 
above-mentioned trouble is not solved completely. In order for a ball mill especially to grind 
graft-ized carbon black among an aquosity medium in the case of JP,8-81 647,A, the unstable 
new front face of a non-graft generates, and dispersibility deteriorates by flocculation of a 
particle. Moreover, according to this open patent, by the grain with few functional groups, since a 
graft begins from the functional group on the front face of grain, even if a graft does not happen 
or it happens, since there are few amounts, a stable dispersed system cannot be formed. 
[0005] Furthermore, the technique of carrying out the microencapsulation of the hydrophobic 
fine particles to JP,5-320276,A using the amphipatic property graft polymer which repeats the 
dispersant of the general formula (1) of this application, and it has as a unit is proposed. 
However, when the polymer which carried out the polymerization to the microencapsulation 
beforehand was used, there was a problem that the particle diameter after an encapsulation 
became large too much. 
[0006] 

[Means for Solving the Problem] The purpose of this invention is offering the drainage-system 
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dispersion of a pigment excellent in a distributed stability, a long-term regurgitation stability, and 
long-term printing quality. That is, the summary of this invention is the drainage-system 
dispersion of a pigment, and after distributing the polymerization nature surfactant and pigment 
with which this pigment has Nonion nature and the hydrophilic property of anionic both in the 
aqueous solution, it consists in the drainage-system dispersion characterized by fixing this 
polymerization nature surfactant to this pigment by adding a polymerization initiator and 
performing a polymerization. 
[0007] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. The drainage- 
system dispersion of this invention is distributed stably [ a pigment ] in the aqueous solution. 
The pigment of this invention which the polymerization nature surfactant fixed on the front face 
forms the minute and stable encapsulation particle. Although the ground is not clear, it sticks to 
a polymerization nature surfactant on the front face of a pigment particle, in considering as a 
copolymer, the monomer which carries out copolymerization to the adsorption layer melts, 
subsequently to this adsorption layer a polymerization initiator melts, and it is thought [ a 
polymerization or ] that copolymerization is carried out and a capsule is formed. 
[0008] It sticks to the polymerization nature surfactant which has the hydrophilic property of 
both anionic and Nonion nature on the front face of a pigment particle, and since dispersibility is 
stability (that is, flocculation of grain is prevented) also under a subsequent polymerization 
condition, it is thought that minute encapsulation grain can be formed. Moreover, according to 
this invention, even when there is no functional group on the surface of grain, a dispersed 
system that it can encapsulate and stable is obtained easily. 

[0009] The ground with the good dispersibility of the encapsulation particle obtained by this 
invention is considered because a dispersant fixes firmly more mechanically on a grain front face 
compared with the case where it is only adsorbing with Van der Waals force by encapsulating. As 
a polymerization nature surfactant which has the hydrophilic property of both anionic and Nonion 
nature which are used by this invention, what is shown by the following general formula (1) is 
desirable. 
[0010] 
[Formula 2] 

CH 2 =CH-CH 2 -0-CH 2 



CH 2 -CH-O- CC 2 H 4 -0-) n - S0 3 M 



[0011] (R expresses a hydrogen atom or the hydrocarbon residue of carbon numbers 1-12 
among a formula, n expresses the number of 2-20, and M expresses an alkali-metal atom, an 
ammonium salt, or an alkanolamine.) 

By making R and n in a general formula (1) balance, it is possible to make it correspond to the 
degree of the hydrophilic hydrophobic property on the front face of a pigment to use. 
Specifically, the following compounds are mentioned. 
[0012] 
[Formula 3] 
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No 1 



CH 2 =CH-CH 2 ~0-CH 2 

I 



c 9 H 19 -<^Oy-Q-CH 2 - CH-O- (C 2 H 4 -O-) 10 -SO 3 M 



No 2 



M : NH 4 
CH 2 =CH-CH 2 -O-CH 2 

M 



C 6 H 13 -<^Q^>-0-CH 2 -CH-0-(C 2 H 4 -0-) 14 -SO: 



No 3 



M : Na 

CH 2 -CH-CH 2 -O-CH 2 

M 



c 4 »9 ^O^Q-CH 2 - CH-O- (C 2 H 4 -0-> 6 ~S0 3 

M : NH CC 2 H 4 OH) 3 



No 4 



CH 2 =CH-CHj -O-CH 2 

M 



C 8 H i7^O^)-0-CH 2 - CH-O- (C 2 H 4 -0-) 4 -SO a 

M : NH 4 



[0013] Although the aforementioned polymerization nature surfactant may be used 
independently, two or more sorts can also be used together. Since the polymerization nature 
surfactant of this invention represented by the compound of the aforementioned general formula 
(1) although it is good is an electron-donative high monomer anything if it is a polymerization 
nature surfactant and the high object of copolymerization nature as a monomer which carries out 
copolymerization to a polymerization nature surfactant, the high monomer of an electronic 
acceptability is used suitably. The maleimide like acrylonitrile, fumaronitrile, a boletic acid diester 
like boletic acid dibutyl ester and a maleic-acid diester like dibutyl-maleate ester, and N-phenyl 
maleimide, a cyanidation vinylidene, etc. are specifically mentioned, among these two or more 
sorts can also be used together. 

[0014] As a polymerization initiator, azobis -(2 methyl propione amidine) 2 hydrochloride or 
potassium persulfate (ammonium, sodium), 2, and 2 '4, 4' azobis - (4 cyano valeric acid) is 
mentioned. As a pigment, organic pigments, such as an others and peri non system, a kino 
******** system, a diketo pyrrolo pyrrole system, a Quinacridone system, an anthraquinone 
system, a dioxazine system, a phthalocyanine system, etc., are used. [ carbon black ] 
[0015] Continuing trituration processing if needed, after adding a pigment and a polymerization 
nature surfactant into the aqueous solution and carrying out wet grinding by the ultrasonic wave, 
the ball mill, or the Sand grinder, the fixation to the pigment of a polymerization nature 
surfactant, i.e., an encapsulation of a pigment, adds the monomer and/or polymerization initiator 
which carry out copolymerization, and it is performed by carrying out a polymerization reaction at 
40-100 degrees C for 10 to 60 hours. The addition of a pigment is 5 - 30 % of the weight 
preferably two to 30% of the weight to the aqueous solution, and it is industrially advantageous to 
process by high concentration as much as possible, and to dilute after that if needed at the time 
of a polymerization. 

[0016] The addition of a polymerization nature surfactant is 20 - 100 % of the weight preferably 
ten to 1 50% of the weight to a pigment. If [ than 1 50% ] more, if fewer than 10%, a stable 
dispersed system will not be obtained, but a polymerization nature surfactant [ **** / un-] will 
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arise, a polymer will arise in a system in addition to a capsule, and the regurgitation will be made 
unstable. Although the polymerization nature surfactant of this invention can also be made to 
homopolymerize, it is desirable to make it a copolymer. The addition of the monomer which 
carries out copolymerization to a polymerization nature surfactant is 3 - 12 mole ratio preferably 
two to 15 mole ratio to a polymerization nature surfactant. If [ than 15 mole ratios ] more [ the 
capsule is water-soluble if fewer than 2 mole ratios, and the distributed stability is inadequate 
and ], it cannot melt in a polymerization nature surfactant adsorption layer, and into a system, 
since a water-insoluble nature polymer generates or an ionicity rebounding machine decreases 
relatively, a distributed stability falls too. 

[0017] Although the aqueous solution used for the drainage-system dispersion of this invention 
makes water a subject, you may add and use the water-soluble organic solvent for water. When 
using as record liquid for ink jets especially, it is desirable to add and use the water-soluble 
organic solvent for water. As a water-soluble organic solvent, ethylene glycol, a propylene glycol, 
a butylene glycol, a diethylene glycol, a triethylene glycol, a polyethylene glycol (#200, #300, 
#400), a glycerol, the alkyl ether of the above-mentioned glycols, N-methyl pyrrolidone, 1, 3- 
dimethyl imidazolidinone, a thiodiglycol, 2-pyrrolidone, a sulfo run, a ************ oxide, a 
diethanolamine, a triethanolamine, ethanol, an isopropanol, etc. are mentioned. 
[0018] The drainage-system dispersion of this invention adds and adjusts water-soluble organic 
solvents, such as alcohols, glycols, and amides, a water-soluble polymer, a surfactant, an 
antifungal agent, etc. according to the purpose of use, after removing big and rough grain for the 
encapsulation pigment particle created by the aforementioned technique by centrifugal 
separation or filtration. 
[0019] 

[Example] Although an example is given to below and this invention is explained to it still in 
detail, this invention is not the object limited to an example. Moreover, the "section" expresses 
the "weight section" among a sentence. 

[0020] The example 1 carbon-black 5 section and the dispersant 3 section of the above No1 
were added into the water 80 section, and the ultrasonic wave was irradiated for 4 hours. 
Subsequently, acrylonitrile It is potassium persulfate further the 1.6 sections. The 0.05 sections 
were added and the polymerization reaction was carried out at 60 degrees C for 48 hours. The 
reaction mixture was exceeded with the 1 -micrometer VCF, and big and rough grain was 
removed. It was 0.27 micrometers as a result of measuring a mean particle diameter using a 
laser-doppler formula particle-size-distribution meter (tradename:MicrotracUPA, Nikkiso Co., 
Ltd. product). About the record liquid which added the diethylene glycol to the aforementioned 
reaction mixture, and was made into 1 00 weight section, as a result of performing ink-jet record 
in an electrophotography form (tradename:Xerox4024 paper, Xerox Corp. product) using an ink jet 
printer (tradename:Desk Writer C , Hewlett-Packard product), there is no blinding, the stable and 
good regurgitation is shown, and the good printing object of quality was obtained. 
[0021] (Printing concentration evaluation) The concentration of the printing object obtained by 
the above-mentioned printing examination was measured using the Macbeth reflection density 
meter (tradename:RD914). The evaluation result was shown in the 1st following table. 
(Waterproof examination) It was under the city water which took to the beaker the printing object 
obtained by the printing examination for 5 seconds. Visual evaluation of the existence of 
character dirt was carried out after drying the printing object after immersing. The result was 
classified as follows and shown in the 1 st following table. 

O .... most character dirt — nothing ** .. faint — character dirt **** — practically — problem- 
less x .. [0022] in which character dirt is conspicuous (Store stability test of record liquid) 
** Record liquid was sealed in the Teflon container and saved for one month at 60 degrees C. 
Visual evaluation of the existence of gelation or a settlings was carried out. The result was 
classified as follows and shown in the 1st following table. 

O .... gelation and most settlingss — nothing ** .. although gelation and a settlings are seen 
faintly — practically — problem-less x .. The record liquid saved for one month at 60 degrees C 
of ** above at which gelation and a settlings are conspicuous was returned even to the room 
temperature, particle size distribution were similarly measured by the same device as the above, 
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and the value of a mean particle diameter was shown in the 1st following table. For one month, 
after a store does not almost have change of a mean particle diameter, and is known by that the 
record liquid of this example is very stable record liquid. 

[0023] Example 2C.I. Pigment Wet grinding of the 1 moremm glass-bead 70ml was added and 
carried out [ be / under / stainless steel 200ml container / which Blue-1 5 were equipped with 
the six sections and the aforementioned dispersant No3, and was equipped with the stirring 
machine made from stainless steel for the five sections and the water 70 section ] adding / it ] 
for bottom 10 hours of a room temperature. Subsequently, the boletic acid dibutyl ester 2.7 
section and the ammonium-persulfate 0.05 section were added, and 70 degrees C and the 24 
hour polymerization reaction were performed. The 5-micrometer VCF removed a glass bead and 
big and rough grain. It was 0.16 micrometers as a result of measuring a mean particle diameter 
like an example 1. The ethylene glycol 10 section, the 2-pyrrolidone 10 section, and water were 
added to this polymerization reaction mixture, and it considered as the 200 sections, and 
considered as record liquid. The result which performed and evaluated ink-jet record like the 
example 1 is described in the 1st following table. 

[0024] Example 3C.I.Pigment Wet grinding of the 1 moremm glass-bead 70ml was added and 
carried out [ be / under / stainless steel 200ml container / which Red-122 were equipped with 
the four sections and the aforementioned dispersant No2, and was equipped with the stirring 
machine made from stainless steel for the three sections and the water 70 section ] adding / it ] 
for bottom 10 hours of a room temperature. Subsequently, N-phenyl maleimide 1.4 section and 2, 
and 2' azobis -(2 methyl propione amidine) 2 hydrochloride The 0.05 sections are added and they 
are 60 degrees C, 36 hours. The polymerization reaction was performed. The 5-micrometer VCF 
removed a glass bead and big and rough grain. It was 0.08 micrometers as a result of measuring a 
mean particle diameter like an example 1. The polyethylene-glycol (#200) 10 section and water 
were added to this polymerization reaction mixture, and it considered as the 100 sections, and 
considered as record liquid. The result which performed and evaluated ink-jet record like the 
example 1 is described in the 1st following table. 
[0025] 
[Table 1] 

mis 





mm 












i 


1.3 5 


O 


O 


0. 2 7 


0.2 9 


2 


1.2 2 


o 


O 


0. 1 6 


0.15 


3 


1.2 8 


o 


O 


0. 0 8 


0.10 



[0026] 

[Effect of the Invention] The drainage-system dispersion of a pigment which was excellent in the 
long-term variance stability with this invention can be obtained. Moreover, the record liquid for 
ink jets using the drainage-system dispersion of this invention is excellent in a regurgitation 
stability and printing quality. 



[Translation done.] 
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